Seventeen patients with unstable C1-2 injuries were treated between 1990 and 1997. Various methods of instrumentation surgery were performed in 16 patients, excluding a case of atlantoaxial rotatory fixation. Posterior stabilization was carried out in 14 cases using Halifax interlaminar clamp, Sof'wire or Danek cable, or more recently, transarticular screws. Transodontoid anterior screw fixation was performed in four cases of odontoid process fractures, with posterior instrumentation in two cases because of malunion. Rigid internal fixation by instrumentation surgery for the unstable C1-2 injury avoids long-term application of a Halo brace and facilitates early rehabilitation.
Introduction
C1-2 arthrodesis may be performed using various methods. Conventional posterior wiring techniques have been the most common fashion of achieving fusion, 5, 6, 13, 14) but in recent years, a variety of other techniques have become available, such as transar ticular screw fixation.
This study retrospectively reviewed a series of 17 patients to assess the useful ness of these methods to restore the stability of the injured C1-2 complex, and the surgical problems such as vascular injuries and neural damage during the procedures.
Materials and Methods
Seventeen patients, 14 males and three females, aged from 1 year to 62 years (mean 34.3 years) were treated between 1990 and 1997 (Table 1) . There were 12 odontoid fractures (3 associated with Jef ferson's fracture), four atlantoaxial dislocations (AAD) (1 associated with C-2 and C-3 vertebral body fractures), and one atlantoaxial rotatory fixation (AARF). (Cases 11 and 14) . Post operatively, Advanfit (Advanfit Co. Ltd., Yashiro, Kumamoto) was applied in 14 cases and a Halo brace (Depuy Ace Medical Co., El Segundo, Calif., U.S.A.) in two cases of combined fracture of C-1 and C-2 treated with odontoid screw (Cases 16 and 17) for 6 to 8 weeks. Fusion was defined as absence of C1-2 or C2-3 movement on lateral flexion-extension radiographs. The minimum follow-up period was 8 months. 
Results

Solid
Illustrative Cases
Case 14: A 55-year-old female suffered neck pain and gait disturbance after she had a traffic accident one year before. Neurological examination showed moderate nuchal pain, diffuse hyperreflexia bilater ally, and spastic gait. Lateral flexion-extension radiography and computed tomography (CT) of the cervical spine disclosed AAD (Figs. 1 and 2 upper). Sagittal reconstruction CT scans at C1-2 showed the pathway for the screws (Fig. 2 lower) . Magnetic resonance imaging showed anterior compression of the spinal cord due to displacement of the odontoid process (Fig. 3) . One-stage surgery combining trans oral decompression and posterior transarticular screw with Danek cable fixation was performed, because of the presence of irreducible AAD due to the old injury and cord compression by the an teriorly located odontoid process. Neuronavigator was applied for advancing the transarticular screws through the facet joints of C-1 and C-2 (Fig. 4) . Postoperatively, her neck pain and gait difficulty improved.
Lateral radiography confirmed that the fixation at C1-2 was stable, and alignment of the spine was restored.
CT disclosed the penetrating route of the screws through the C-2 pedicle (Fig. 5 ). Case 16: A 38-year-old male presented with severe neck pain after falling from a roof. He complained of continuous neck pain but denied any motor or sen sory changes in the upper or lower extremities. The patient's neck was swollen and reddish. Neurologi cal examination showed tenderness over the C-2 spinous process and hypalgesia in the left fingers. Cervical radiography and CT showed type II odon toid process fracture associated with ring fracture of C-1 (Figs. 6 and 7). To stabilize the C1-2 complex, odontoid screw was advanced under operating fluoroscopy control, and a postoperative Halo brace was applied for 3 months. Postoperatively, his neck pain greatly improved, but slight numbness of his left fingers remained. Postoperative radiography and CT disclosed solid fusion of C-1 and C-2 (Fig. 8) . 
Discussion
Trauma is one of the major causes of instability of the high cervical spine. In addition, the C1-2 inter vertebral level of the spine roughly corresponds to the cervicomedullary junction, therefore correction of instability is desirable to avoid the potential risk of serious neurological sequelae. [634] [635] [636] [637] [638] [639] [640] 1998 
